Phenylimidazole derivatives of 4-pyridone as dual inhibitors of bacterial enoyl-acyl carrier protein reductases FabI and FabK.
FabI and FabK are bacterial enoyl-acyl carrier protein (ACP) reductases that catalyze the final and rate-limiting step of bacterial fatty acid biosynthesis (FAS) and are potential targets of novel antibacterial agents. We have reported 4-pyridone derivative 3 as a FabI inhibitor and phenylimidazole derivative 5 as a FabK inhibitor. Here, we will report phenylimidazole derivatives of 4-pyridone as FabI and FabK dual inhibitors based on an iterative medicinal chemistry and crystallographic study of FabK from Streptococcus pneumoniae/compound 26. A representative compound 6 showed strong FabI inhibitory (IC50 = 0.38 microM) and FabK inhibitory (IC50 = 0.0045 microM) activities with potent antibacterial activity against S. pneumoniae (MIC = 0.5 microg/mL). Since elevated MIC value was observed against S. pneumoniae mutant possessing one amino acid substitution in FabK, the antibacterial activity of the compound was considered to be due to the inhibition of FabK. Moreover, this compound showed no significant cytotoxicity (IC50 > 69 microM). These results support compound 6 as a novel agent for the treatment of bacterial infections.